Monoethylglycinexylidide production parallels changes in hepatic blood flow and oxygen delivery in lung injury managed with positive end-expiratory pressure.
Mechanical ventilation with high levels of positive end-expiratory pressure (PEEP) decreases hepatic blood flow (HBF) and hepatic oxygen delivery (HO2D). Noninvasive methods of detecting decreased HBF might prevent hepatic ischemia and dysfunction. Monoethylglycinexylidide (MEGX) is a hepatic metabolite of lidocaine, used clinically to determine graft function following hepatic transplantation. In order to test the hypothesis that MEGX production would be affected by changes in hepatic hemodynamics associated with lung injury, 12 dogs were instrumented with femoral and pulmonary artery catheters. Splenectomy was performed and the portal and hepatic veins cannulated. The hepatic artery and portal vein were encircled with flow probes. Lung injury was induced in six animals (INJURED group) with oleic acid (0.08 mL/kg) and 10 cm H2O PEEP was added to correct subsequent shunt. Levels of MEGX were measured 15 minutes after injection of intravenous lidocaine (1 mg/kg). Levels of HBF, HO2D, and MEGX were measured at BASELINE, after lung injury (INJURY time point), and after addition of PEEP (PEEP time point). CONTROL animals (n = 6) were studied at the same time points but without lung injury or PEEP. Hepatic blood flow and hepatic oxygen delivery were significantly decreased after lung injury and further decreased after PEEP. Levels of MEGX were unchanged in the CONTROL group but were significantly reduced by lung injury and PEEP in the INJURED group. Decreased MEGX production may be a useful clinical indicator of reduced hepatic flow and oxygen supply in critical illness.